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PROBLEM TO BE SOLVED: To provide a polysilsesquioxane which is well 
compatible with a polymer, does not cause bad effects, such as cloudiness, even 
when added in a large amount, and be compounded into a polymer and to provide a 
coating agent suitable for topcoating, optical applications, etc. 
SOLUTION: A polysilsesquioxane containing a polyoxyalkylene group, having a 
number average mol.wL of 50-10,000. and represented by formula A, wherein R1, 
R2. R3, and R4 are each a 1-200 alkyi, 4-1 OC cycloalkyi, or a 6-100 aryl- 
containing group; X is a 2-200 alkylene; Y is -OGH20H2- -OOH(OH3)OH2-, or - 

OOH20H(CH3)-; p is a number imparting an average mol.wt. of 100-4,000 to Yp; Z / ^ v / \ , 

is H, a 1-200 alkyl. a 4-100 cycloalkyi. or a 6-10C aryl-containing group; n is t R^^jth l J4b ^Si X-^Vp-czK^ ;AV 

0.13,0; and m is 0-2.0 provided n+m is 9. 1-3.0 is produced by reacting a terminally > ' \ r- M 
SiH-containing polysilsesquioxane with a polyoxyalkylene having an alkenyl group 

and represented by the formula; X'-Yp-OZ. wherein X* is a 2-20O alkenyl; and Y, p, ^ >— ^5) 

and Z are each the same as in formula A in the presence of a transition metal 

catalyst. 
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* NOTICES * 

JPO and NCI PI are not— respons iW e-f or any - 
^damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula (A) 
[Formula 1] 



Independently R1. R2, R3, and R4 in {type, respectively The alkyi group of the shape of a 
straight chain of carbon numbers 1-20, and the letter of branching, It is the cycloalkyi radical of 
carbon numbers 4-10. and the aryl content radical of carbon numbers 6-10, and the carbon 
number of;X is the alkylene group of 2-20.;Y -OCH2CH2-, They are OCH(CH3) CH2- or 
-OCH2CH(CH3)-. -;p The average molecular weight of a polyoxyalkylene segment (Yp) is the 
number with which are satisfied of 100-4000.;Z Hydrogen. It is the alkyI group of the shape of a 
straight chain of carbon numbers 1-20, and the letter of branching, the cycloalkyi radical of 
carbon numbers 4-10, and the aryl content radical of carbon numbers 6-10, and is;n=0.1-3.0, 
m=0-2.0, and n+m=0.1-3.0. Polyoxyalkylene group content poly silsesquioxane which has the 
number average molecular weight which has the presentation expressed with} in the range of 
500-10000. 

[Claim 2] General formula (a) 
[Formula 2] 



General formula [ the chain of the structural unit expressed with (however, R1 is the same as 
the above}, and ] (b) Reach (c). 
[Formula 3] 




(A) 




W— O — 



(b) 



w — 



(c) 



{ — however. [Formula 4] which consists of the radical all W is indicated to be by the degree 
type (2) or a radical shown by the degree type (2), and a radical shown by the degree type (3) 
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-Si-X— Yp-OZ 



(2) 



(3) 



(However, R2, R3, R4, X, Y. p. and Z are the same as the above.)} ~ expressing ~ having ~ a 

structural unit — from — becoming — a structural unit — content — a mole ratio — { ( d 

— ) — . — [ — ( — b — ) — + — ( — c — ) — ] — 1 — 1 :0 . — one - 1 :3 — it is — being according 

to claim 1 — a polyoxyalkylene group — content — poly — silsesquioxane . 

[Claim 3] the chain of the structural unit shown by said formula (a) — a general formula (a1) — 

and (a2) (a3) — 

[Formula 5] 

r 

— Si- 
I 

O 
I 

— Si — O — 



1 


1 


, ? 


O 


5 — Si 


— SI 

1 


O 


O 


1 

— Si— O — 


R^— Si — 




A 
1 




(a^) 



( — the definition of R1 is the same as the above.) — polyoxyalkylene group content poly 
silsesquioxane according to claim 2 which consists of association of a kind chosen from the 
group of the structural unit expressed, or two sorts or more of structural units. 
[Claim 4] General formula [** 6] 

d1 



w— o4-si— cH-w 
o 

I 

w— o4-si— o-hw 



(1) 



2/(n*+nn') 



{ — the number of content mols of end group WO- to one mol of structural units n' and m' are 
indicated to be by said formula (a) here, respectively, and W- being shown — n — -0.1-2.0. 
m'1.9 or less, and n' — it is +m -0.1-2.0 and the definition of each other notations is the same 
as the above. Polyoxyalkylene group content poly silsesquioxane according to claim 2 
expressed with}. 

[Claim 5] The poly silsesquioxane and the general formula (5) which have a SiH radical at the 
end 

[Formula 7] 

X' ^Yp-OZ (5) 
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The carbon number of {X' is the alkenyl radical of 2~20. and;Y is -OCH2CH2- -OCH(CH3) CH2- 
fOr -OCH2CH(CH3)-.;p The average molecular weight of a polyoxyalkylene segment (Yp) is the 
number with which are satisfied of 1 00-4000, and;Z is the alkyi group of hydrogen, the shape of 
a straight chain of carbon numbers 1-20, and the letter of branching, the cycloalkyi radical of 
carbon numbers 4-10, and the aryl content radical of carbon numbers 6-10. The manufacture 
approach of the polyoxyalkylene group content poly silsesquioxane characterized by making the 
polyoxyalkylene which has the alkenyl radical shown by} react under existence of a 
transition-metals system catalyst. 

[Claim 6] The poly silsesquioxane which has a SiH radical at said end is a general formula (d). 
R1SiCI3 ...(d) 

It is a general formula (e) to one mol of ORGANO trichlorosilanes come out of and expressed. 
R2R3CISiH ...(e) 

They are n mols and a general formula (f) about the ORGANO monochloro silane come out of 
and expressed. 



m mols (R1, R2, R3, and R4 in the above-mentioned formula are the alkyI group of the shape of 
a straight chain of carbon numbers 1-20, and the letter of branching, the cycloalkyi radical of 
carbon numbers 4-10, and the aryl content radical of carbon numbers 6-10 independently, 
respectively, and they are n=0.1-3.0, m=0-2.0, and n+m=0.1-3.0.) of alcohol come out of and 



The manufacture approach of the polyoxyalkylene group content poly silsesquioxane according 
to claim 5 which consists of being SiH radical content poly silsesquioxane obtained by making it 



R1. R2, R3, and R4 in {type are the aikyi group of the shape of a straight chain of carbon 
numbers 1-20. and the letter of branching, the cycloalkyi radical of carbon numbers 4-10, and 
the aryl content radical of carbon numbers 6-10 independently, respectively, and they 
are;n=0.1-3.0, m=0-2.0, and n+m=0.1-3.0. The manufacture approach of polyoxyalkylene group 
content poly silsesquioxane according to claim 5 that the number average molecular weight 
which consists of a presentation expressed with} consists of being SiH radical content poly 
silsesquioxane in the range of 500-10000. 

[Claim 8] The SiH radical content poly silsesquioxane {general formula which the poly 
silsesquioxane which has a SiH radical at the end shows below (a) 
[Formula 9] 



R40H ...(f) 



expressed, 



react under existence of water. 

[Claim 7] The poly silsesquioxane which has a SiH radical at said end is a formula (B). 
[Formula 8] 





(a) 



one mol of structural units expressed with {however, R1 is the same as the above} — 
— a general formula (b1) — and (c1) — 



receiving 



[Formula 10] 
O— 
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(However, [Formula 11] which consists of a radical shown by the radical as which the whole of 
W1 is expressed in a degree type (6) or the radical shown by the degree type (6), and the degree 
type (3)) 

f 

— Si-H (6) 
(3) 

( — the definition of R2, R3, and R4 is the same as the above.) — the manufacture approach of 
the polyoxyalkylene group content poly silsesquioxane according to claim 5 which consists of 
being SiH radical content poly silsesquioxane} which has 0.1-3.0 mols of the structural unit 
shown. 

[Claim 9] The coating agent which contains the polyoxyalkylene group content poly 
silsesquioxane, the polyol, and the curing agent of a publication in any 1 term of one to claim 4 
term. 

[Claim 10] The coating agent containing the polyoxyalkylene group content poly silsesquioxane, 
the polyol, and the curing agent which were obtained by the manufacture approach given in any 
1 term of five to claim 8 term. 

[Claim 11] The paint film formed in any 1 term of one to claim 4 term of the polyoxyalkylene 
group content poly silsesquioxane and polyol of a publication. 

[Claim 12] The paint film formed in any 1 term of five to claim 8 term of the polyoxyalkylene 
group content poly silsesquioxane and polyol which were obtained by the manufacture approach 
of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Description of the Prior Art] Polyorganosiloxane is the useful ingredient which can give surface 
treatment functions, such as water repellence which this compound has, to a coated object by 
blending with organic polymers, such as acrylic resin, polyurethane, polyester, and an alkyd resin, 
and painting to a coated object as a coating agent. However, generally polyorganosiloxane and 
this organic polymer are deficient in compatibility, and the coating agent which blended the poly 
dimethylsiloxane which occupies the great portion of polyorganosiloxane becomes cloudy in 
many cases. Instead of this compound. JP.9-95536.A. JP,62-225533.A. JP,61-127733,A. 
JP,59-120633,A, JP.59-12932,A, JP,55-135136,A, JP,55-135135.A. JP,55-131022,A, Although 
nebula of a coating agent is suppressed when the poly dimethylsiloxane which introduced the 
polyoxyalkylene group indicated by JP,55-125121,A. JP,55-123620,A. and JP,49-40398,A is 
used When this coating agent was painted to a coated object, there was a problem which the 
paint film milks and it was still inadequate. [ of the field of compatibility ] On the other hand, not 
a poly dimethylsiloxane frame but the polyorganosiloxane by which a silicon atom is constituted 
from a rate that an oxygen atom is set to 1.5, to 1 is called poly silsesquioxane, and the function 
attracts attention. 
[0002] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the poly 
silsesquioxane which there are no evils, such as nebula, even if compatibility with various 
organic polymers is good and an addition's increases, and can be blended with an organic 
polymer at a broad thing rate, and its manufacture approach. Moreover, it is offering the suitable 
coating agent for topcoat, an optical-system application, etc. which can give water repellence, a 
water resisting property, weatherability, etc. 
[0003] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly paying 
attention to poly silsesquioxane, by making the SiH radical content poly silsesquioxane obtained 
by carrying out the cohydrolysis of the ORGANO trichlorosilane and the ORGANO monochloro 
silane with the water of the specified quantity carry out the hydrosilylation reaction of the 
polyoxyalkylene group content unsaturated compound under existence of a specific transition 
metal catalyst, this invention persons find out the new poly silsesquioxane of polyoxyalkylene 
group content, and came to complete this invention. 

[0004] The polyoxyalkylene group content poly silsesquioxane of this invention is shown by the 
one to 4 following term. 
[0005] 1. Formula (A) 
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[Formula 12] 



^ R^^f-^ ^O-Si-X— Yp-Ozj (-OR"*) ( )(3-n.m)/2 (A) 



Independently Rl, R2, R3, and R4 in {type, respectively The alkyi group of the shape of a 
straight chain of carbon numbers 1-20, and the letter of branching, It is the cycloalkyi radical of 
carbon numbers 4-10. and the aryl content radical of carbon numbers 6-10, and the carbon 
number of;X is the alkylene group of 2-20.;Y -OCH2CH2-, They are 0CH(CH3) CH2- or 
-OCH2CH(CH3)- -;p The average molecular weight of a polyoxyalkylene segment (Yp) is the 
number with which are satisfied of 100-4000.;Z Hydrogen, It is the alkyI group of the shape of a 
straight chain of carbon numbers 1-20, and the letter of branching, the cycloalkyi radical of 
carbon numbers 4-10, and the aryl content radical of carbon numbers 6-10. and is;n=0.1-3.0, 
m=0-2.0, and n+m=0.1-3.0. Polyoxyalkylene group content poly silsesquioxane which has the 
number average molecular weight which has the presentation expressed with} in the range of 
500-10000. 

[0006] 2. General Formula (a) 
[Formula 13] 

( R^Si03/2)2 (a) 

General formula [ the chain of the structural unit expressed with {however, Rl is the same as 
the above}, and ] (b) Reach (c). 
[Formula 14] 

W— O— (b) 



W- (c) 

However, all W is [Formula 15] which consists of the radical shown by the degree type (2) or a 
radical shown by the degree type (2), and a radical shown by the degree type (3). 

— Si-X-Yp-OZ (2) 
(3) 

( — however. R2. R3. R4. X, Y. p. and Z are the same as the above.) — expressing — having — 
a structural unit — from — becoming — a structural unit — content — a mole ratio — { ( 
d — ) — ; — [— ( — b — ) — + ~ (— c — ) — ] —} — 1 :0 . — one - 1 :3 ~ it is — said — one 
— a term — a publication — a polyoxyalkylene group — content — poly — silsesquioxane . 
[0007] 3. Chain of Structural Unit Shown by Said Formula (a) — General Formula (a1) — and 
(a2) (a3) ~ 
[Formula 16] 
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r , ? 

c>; r\ DJ e; 



-Si— O— 

O 
I 

-Si— O — 



Si 

I 

O 

I 

-Si— O 



I 

o 

— Si 

I 

O 

— R^— Si — 



(a^) 



(a^ 



( — the definition of R1 is the same as the above.) — polyoxyalkylene group content poly 
silsesquioxane given in said 2nd term which consists of association of a kind chosen from the 
group of the structural unit expressed, or two sorts or more of structural units. 
[0008] 4. General Formula [** 1 7] 
d1 



W— O- SI— o-w 



W— 0--Si— 0--W 



(1) 



2/(n'+m') 



{ — the number of content mols of end group WO- to one mol of structural units n' and m' are 
indicated to be by said formula (a) here, respectively, and W- being shown — n — -0.1-2.0. 
m'1.9 or less, and n' — it is +m'=0.1-2.0 and the definition of each other notations is the same 
as the above. Polyoxyalkylene group content poly silsesquioxane given in said 2nd term 
expressed with}. 

[0009] The manufacture approach of the polyoxyalkylene group content poly silsesquioxane of 
this invention is shown in the five to 8 following term. 

[0010] 5. Poly Silsesquioxane and General Formula (5) Which Have SiH Radical at End 
[Formula 18] 

X' ^Yp-OZ (5) 

The carbon number of {X' is the alkenyl radical of 2-20. and;Y is -OCH2CH2-. -0CH(GH3) CH2-. 
or -OCH2CH(CH3)- ;p The average molecular weight of a polyoxyalkylene segment (Yp) is the 
number with which are satisfied of 100-4000. and;Z is the alkyi group of hydrogen, the shape of 
a straight chain of carbon numbers 1-20, and the letter of branching, the cycloalkyi radical of 
carbon numbers 4-10. and the aryl content radical of carbon numbers 6-10. The manufacture 
approach of the polyoxyalkylene group content poly silsesquioxane characterized by making the 
polyoxyalkylene which has the alkenyl radical shown by} react under existence of a 
transition-metals system catalyst. 

[001 1] 6. Poly Silsesquioxane Which Has SiH Radical at Said End is General Formula (D). 
R1SiCI3 ...(d) 

It is a general formula (e) to one mol of ORGANO trichlorosilanes come out of and expressed. 
R2R3CISiH ...(e) 
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They are n mols and a general formula (f) about the ORGANO monochloro silane come out of 
and expressed. 



m mols (R1. R2. R3. and R4 in the above-mentioned formula are the alkyi group of the shape of 
a straight chain of carbon numbers 1-20, and the letter of branching, the cycloalkyi radical of 
carbon numbers 4-10, and the aryl content radical of carbon numbers 6-10 independently, 
respectively, and they are n=0.1-3.0, m=0-2.0, and n+m=0.1-3.0.) of alcohol come out of and 
expressed, 

The manufacture approach of polyoxyalkylene group content poly silsesquioxane given in said 
5th term which consists of being SiH radical content poly silsesquioxane obtained by making it 
react under existence of water. 

[0012] 7. Poly Silsesquioxane Which Has SiH Radical at Said End is Formula (B). 
[Formula 1 9] 



R1, R2, R3, and R4 in [type are the alkyI group of the shape of a straight chain of carbon 
numbers 1-20, and the letter of branching, the cycloalkyi radical of carbon numbers 4-10. and 
the aryl content radical of carbon numbers 6-10 independently, respectively, and they 
are;n=0.1-3.0, m=0-2.0, and n+m=0.1-3.0. The manufacture approach of polyoxyalkylene group 
content poly silsesquioxane given in said 5th term which the number average molecular weight 
which consists of a presentation expressed with} becomes from it being SiH radical content poly 
silsesquioxane in the range of 500-10000. 

[0013] 8. SiH Radical Content Poly Silsesquioxane {General Formula Which Poly Silsesquioxane 
Which Has SiH Radical at End Shows Below (a) 
[Formula 20] 



one mol of structural units expressed with {however, Rl is the same as the above} receiving 
— a general formula (b1) — and (c1) — 
[Formula 21] 



R40H ...(f) 




(B) 




(a) 



W 



(b^) 




(However, [Formula 22] which consists of a radical shown by the radical as which the whole of 
W1 is expressed in a degree type (6) or the radical shown by the degree type (6), and the degree 
type (3)) 
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(6) 
(3) 

( — the definition of R2, R3, and R4 is the same as the above.) — the manufacture approach of 
polyoxyalkylene group content poly silsesquioxane given in said 5th term which consists of 
being SiH radical content poly silsesquioxane} which has 0.1-3.0 mols of the structural unit 
shown. 

[0014] The coating agent of this invention is shown by the 9 and 10 following term. 

9. Coating agent which contains polyoxyalkylene group content poly silsesquioxane, polyol, and 
curing agent of publication in any 1 term of said one to 4 term. 

10. The coating agent containing the polyoxyalkylene group content poly silsesquioxane, the 
polyol. and the curing agent which were obtained by the manufacture approach given in any 1 
term of said five to 8 term. 

[0015] The paint film of this invention is shown by the 1 1 and 12 following term. 

11. The paint film formed in any 1 term of said one to 4 term of that of the polyoxyalkylene 
group content poly silsesquioxane of a publication, and polyol. 

12. The paint film formed in any 1 term of said five to 8 term of the polyoxyalkylene group 
content poly silsesquioxane and polyol which were obtained by the manufacture approach of a 
publication. 

[0016] 

[Embodiment of the Invention] The example of the substituent of the chemical formula in this 
invention is shown. As the shape of a straight chain, and a letter alkyi group of branching, methyl, 
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, pentyl, neopentyl one, hexyl, heptyl, 
octyl, nonyl, DESHIRU, undecyl, dodecyl, etc. are raised as a substituent shown by Rl, R2, R3, 
and R4. Cyclopentyl, cyclohexyl, etc. can be raised as a cycloalkyi radical. Moreover, as an aryl 
content radical, phenyl, tolyl, the xylyl, ethyl phenyl, benzyl, phenethyl, etc. can be mentioned. In 
them, especially, as a desirable substituent, in the case of R2 and R3, methyl, ethyl, n-propyl, 
n-hexyl, and phenyl are mentioned, and, as for the case of Rl, methyl and in the case of R4, 
methyl, ethyl, and i-propyl are mentioned. 

[0017] As a substituent shown by X, ethylene, trimethylene, tetramethylen, pentamethylene, 
hexamethylene, heptamethylene, octamethylene, nonamethylene, deca methylene, 
undecamethylene, dodeca methylene, tetra-deca methylene, etc. can be Illustrated. As 
desirable X. a trimethylene radical is mentioned especially. 

[0018] specifically as a substituent shown by Z. aryl content radicals, such as cycloalkyi radical; 
phenyls, such as alkyI group; cyclopentyl. such as hydrogen atom; methyl, ethyl, n-propyl, 
i-propyl. n-butyl, i-butyl, s-butyl, t-butyl. pentyl. neopentyl one, hexyl, heptyl, octyl, nonyl. 
DESHIRU, undecyl. and dodecyl, and cyclohexyl, tolyl, xylyl, ethyl phenyl, benzyl, and phenethyl, 
can be illustrated. Especially in them, hydrogen or a methyl group is desirable. 
[0019] YP expresses a polyoxyalkylene segment, the average molecular weight of a 
polyoxyalkylene segment (Yp) is the number with which are satisfied of 100-4000. and the value 
of p of 3-460 is desirable. Moreover, as especially desirable Y. it is -OCH2CH2-. 
[0020] It sets to the polyoxyalkylene group content poly silsesquioxane of this invention, and is 
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a general formula (a). 
[Formula 23] 

(r^ 3103,2)2 

The chain of the structural unit expressed with {however. R1 is the same as the above) is 
association of a kind chosen from said formula (a1) and (a2) (a3) the group of the structural unit 
expressed, or two sorts or more of structural units, for example, is a joint chain [** 24] of the 
shape of a ladder like a degree type. 
R^ 

I 1 
Si — O Si — O — 

0 O 

1 I 

Si — O Si — O — 

R^ R^ 



Or a joint chain like a degree type [** 25] 
I 

— Si — o — 



O 

I I 

SI— o Si— o — 

Si— O — 

it:it:^n:n:^n:^n:^it:i^ of the polyoxyalkylene group content poly silsesquioxane of this invention is the 
mixed chain of these association, and WO- or W- (the definition of W is the same as the above) 
is combined as the side chain or end group of these chains. 

[0021] The polyoxyalkylene group content poly silsesquioxane of this invention is the so-called 
SiH content poly silsesquioxane and the so-called formula (5) which have the hydrogen atom 
combined with an end with Si. 
[Formula 26] 

X- ^Y— OZ (5) 

The polyoxyalkylene which comes out and has the alkenyl radical shown can be manufactured 
by carrying out an addition reaction by the hydrosilylation reaction. In this reaction, it is 
desirable to use 1.0-2.0 mols of polyoxyalkylene which has an alkenyl radical to one mol of 
SiH(s) of SiH content poly silsesquioxane. Since it will become difficult for the polyoxyalkylene 
which has an unreacted alkenyl radical to remain in a system, and to remove this if it becomes 
2.0 mols or more to which unstable unreacted SiH content poly silsesquioxane remains to an 
acid and a base in a product if fewer than 1.0 mols, it is not desirable. As for reaction 
temperature, it is desirable that it is 50 degrees C - 150 degrees 0 which is the temperature 
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which usually performs a hydrosilylation reaction. It is in the inclination for reaction time to 
become long, without a reaction advancing smoothly, below 50 degrees C. Since side reaction, 
-such as siloxane chain scission, may advance above 150 degrees C, it is not desirable. 
[0022] the following commercial items can be used for the polyoxyalkylene which has the 
alkenyl radical which is shown by the general formula (5). and which is come out of and shown, 
for example, the following things by Nippon Oil & Fats Co,. Ltd. are illustrated. 
" — uni-OKKUSU PKA- SOOT'Cpolyethylene-glycol monoallyl ether of mean molecular weight 
200 whose Y X* is -OCH2CH2- in ailyl group); 

" — uni-OKKUSU PKA- 5002"(polyethylene-glycol monoallyl ether of mean molecular weight 
400 whose X' is allyl group and whose Y is -OCH2CH2-); 

" — uni-OKKUSU PKA- 5003"(polyethylene-glycol monoallyl ether of mean molecular weight 
450 whose X' is allyl group and whose Y is -OCH2CH2-); 

" — uni-OKKUSU PKA- 5004"(polyethylene-glycol monoallyl ether of mean molecular weight 
750 whose X' is allyl group and whose Y is -OCH2CH2-); 

" — uni-OKKUSU PKA- 5005"(polyethylene-glycol monoallyl ether of mean molecular weight 
1500 whose X' is allyl group and whose Y is -OCH2GH2-); 

" — uni-safe PKA-5014" (polypropylene-glycol monoallyl ether of the average molecular 
weight 1500 whose X' is an allyl group and whose Y is -0CH(CH3) GH2- or -OCH2CH(CH3)-). 
[0023] Generally as a catalyst used for a hydrosilylation reaction, a periodic-table metal of the 
8th group element is desirable, and although platinum, a rhodium, iridium, a ruthenium, palladium, 
etc. are illustrated, specifically, the complex of platinum or a rhodium, and various olefins is 
used especially suitably. These catalysts can use the support catalyst and phosphine which the 
so-called homogeneous catalyst which dissolves in a solvent, carbon, a silica, etc. were made to 
support, an amine, potassium acetate, etc. with any gestalt of the catalyst made into the 
co-catalyst. Even if its about 1x10-3 to Ixten - six mols are desirable and it uses Ixten - three 
mols or more to one mol of SiH radicals in poly silsesquioxane, a catalyst becomes superfluous, 
it is uneconomical, and since the amount of catalysts tends to be influenced of the interfering 
substance of a minute amount by less than Ixten - six mols and cannot acquire the stable 
reaction results, it is not desirable. 

[0024] Although a suitable solvent may be used as long as it does not check a reaction if 
needed, although a reaction solvent is not necessarily required, solvents, such as poly 
silsesquioxane, toluene with the capacity to dissolve both of a polyoxyalkylene compound in 
homogeneity, methyl isobutyl ketone (MIBK), and butyl acetate, are desirable. Since the 
polyoxyalkylene which has an alkenyl radical is hygroscopic and a small amount of moisture is. 
usually contained, in order to be stabilized and to perform a hydrosilylation reaction smoothly, it 
is desirable to carry out azeotropy to toluene etc. and to dehydrate before a reaction. Although 
the approach of pursuing reduction of SiH stretching vibration, for example by 
infrared-absorption-spectrum analysis or the approach of pursuing reduction of a Si-H proton 
by 1 H-NMR, the approach of pursuing the presentation of both polymers with gel permeation 
chromatography, etc. are mentioned as a means to pursue advance of a hydrosilylation reaction, 
the approach by the infrared absorption spectrum from a viewpoint of the simple nature of 
measurement or dependability is suitable. After checking termination of a reaction, separation 
removal of the polyoxyalkylene component of the excessive amount which remains in a system 
can be carried out with a column chromatography. Bulking agents usually used, such as silica gel. 
can be used for the fixed bed. and solvents, such as toluene and a methanol, can be used for the 
moving bed. 
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[0025] The SiH content poly silsesquioxane used for the manufacture approach of this invention 
can be manufactured by the following reaction formula (h) and (i). 
[Formula 27] 




(B) 



[Formula 28] 

1 (3+ny2 H2O 
R^SiCl3+ n Cl-Si-H — 



(d) 



(e) 



R^Si-)(-0-Si-H)(-0-)(3-n)/2 + (3+n)HCI 

(B') 



(i) 



r3 /n 



[0026] That is. a reaction formula (h) makes alcohol (f) react to the ORGANO trichlorosilane (d) 
and an ORGANO monochloro silane (e), the back, hydrolysis condensation is carried out with 
the water of the specified quantity, and SiH content poly silsesquioxane (B) is obtained. 
Moreover, a reaction formula (i) carries out hydrolysis condensation of the ORGANO 
trichlorosilane (d) and the ORGANO monochloro silane (e) with the water of the specified 
quantity, and SiH content poly silsesquioxane (B') is obtained (in the case [ Setting for a 
reaction (h). ] of m= 0). Reactions are n mols of an ORGANO monochloro silane (e), m mols of 
alcohol (f), and (3+n-m) of water / two mols to ORGANO (trichlorosilane d) 1 mol. 0.1 -3.0m of n 
are the values of the range of 0-2.0, and n+m is 1-3.0. In order to obtain the polyoxyalkylene 
group content poly silsesquioxane of the ladder-like structure shown by the formula (1). it is a 
general formula (4). 
[Formula 29] 



■O-j-Si— o- 
o 



-0-|-Si— O- 



(4) 



1 



— W 
2/(n+m) 



{ — however. [Formula 30] which consists of a radical shown by the radical as which the whole 
of W1 is expressed in a formula (6) or the radical shown by the formula (6). and the formula (3) 
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r2 
I 



— Si-H 




(6) 



(3) 



Moreover, although the SiH content poly silsesquioxane expressed with the same) as the above 
is required for R1 , R2. R3, and R4, it can set to the above-mentioned reaction formula (h) and (i) 
in that case, n+m is one or less preferably two or less, and the thing of the amount of 
macromolecules is obtained, so that the value is small. 

[0027] The coating agent of this invention consists of the polyoxyalkylene group content poly 
silsesquioxane. the polyols, and the curing agents concerning this invention. A curing catalyst, 
an additive, etc. may be blended if needed. Moreover, this polyoxyalkylene group content poly 
silsesquioxane. polyol. and a curing agent may use two or more kinds together, respectively. 
[0028] As polyol. acrylic polyol. polyester polyol. fluorine content polyol, polyvinyl alcohol, 
polyurethane polyol, etc. are illustrated. As a commercial item of acrylic polyol, "AKURIDIKKU" 
(trademark) by Dainippon Ink & Chemicals. Inc., the "bamboo rack" (trademark) UA series by 
Takeda Chemical Industries, Ltd., "HITAROIDO" (trademark) by Hitachi Chemical Co.. Ltd.. 
"diamond NARU" (trademark) made from Mitsubishi Rayon, etc. are mentioned, for example. As 
a commercial item of polyester polyol, the "KERAKKU" trademark U series by Takeda Chemical 
Industries, Ltd. etc. is raised, for example. Moreover, as fluorine content polyol, "Lumiflon" 
(trademark) etc. by Asahi Glass Co., Ltd. is mentioned, for example. 

[0029] Although the hydroxyl group of polyol, the isocyanate compound which can react, a 
melamine compound, etc. are mentioned as a curing agent, an isocyanate compound can use it 
suitably especially. As an example of an isocyanate compound, the poly isocyanate compounds, 
such as xylenediisocyanate of an isophorone diisocyanate [ of an aliphatic series system ]. 
hexamethylene di-isocyanate or these polyhydric-alcohol addition type, buret type, and trimer 
type; aromatic series system, tolylene diisocyanate, and diphenylmethane diisocyanate, and a 
block isocyanate compound are mentioned. As a commercial item of an isocyanate compound, 
"bamboo NETO" (trademark) by Takeda Chemical Industries. Ltd.. the "coronate" (trademark) 
made from Japanese Polyurethane Industry, the "duranate" (trademark) by Asahi Chemical 
Industry Co.. Ltd.. etc. are mentioned, for example. One sort of isocyanate compounds can be 
used independently, and can also use two or more sorts together. 

[0030] As for the blending ratio of coal of this polyol and this polyoxyalkylene group content 
poly silsesquioxane, it is desirable to make polyoxyalkylene group content poly silsesquioxane 
into 0.1 - 20 weight section to the solid content 100 weight section of polyol. Below in the 0.1 
weight section, even if it is hard coming to demonstrate the property which polyorganosiloxanes, 
such as water repellence, have and blends more than 20 weight sections, if the effectiveness is 
enough and economical efficiency is taken into consideration, it will become disadvantageous. It 
can ask for the blending ratio of coal of this isocyanate compound from OH ** of this polyol. It 
is desirable that the number of mols of the NCO radical to one mol of OH radicals (NCO ratio) 
sets to 0.1-2. When a NCO ratio cannot say that less than 0.1 are enough as the solvent 
resistance of the paint film obtained etc. but a NCO ratio exceeds 2. there is an inclination for 
the workability of a paint film to become poor. 

[0031] In order to promote crosslinking reaction, curing catalysts, such as a dibutyl tin JIRAU 
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rate and aluminum tris acetyl acetate, may be used for the coating agent of this invention, 
further — the need — responding — a dehydrating agent, a pigment, a dispersant, a defoaming 
agent, a thickener, and a sedimentation inhibitor — it hangs down and additives, such as an 
inhibitor, a leveling agent, a flatting, an abrasion inhibitor, an ultraviolet ray absorbent, light 
stabilizer, an antioxidant, and an antimicrobial agent, may be added. Especially a limit does not 
have the operating rate of an additive, and it can add and use the operating rate of well-known 
common use to polyol according to an application. 

[0032] The paint film of this invention is obtained by applying the coating agent containing 
polyoxyalkylene group content poly silsesquioxane. As the approach, any of the roll coater 
method, the blade coating-machine method, the gravure coating-machine method, the beat 
coating-machine method, the curtain flow coater method, a dip painting cloth method, and a 
spray coating cloth method may be used, and it can apply to one side or both sides of a base 
material. After spreading, although it can be made to harden at the temperature of ordinary 
temperature -300 degree C arbitration, for the promotion of vaporization of a solvent, and 
promotion of crosslinking reaction, it is desirable to carry out stoving for 5 second - 60 minutes 
at the temperature of 60-250 degrees C. The setting time is made short and the setting time 
can be further shortened by using a curing catalyst together, so that curing temperature is high. 
Moreover, in order to promote crosslinking reaction after paint, care-of-health processing of 
the paint object after spreading desiccation can also be carried out for one - seven days at the 
temperature of 30-120 degrees C. 

[0033] As a coated object of the coating agent containing the polyoxyalkylene group content 
poly silsesquioxane of this invention, a metal, an inorganic material, plastics, and composite 
material are mentioned. As a metal, stainless steel, aluminum, a tin plate, galvanized iron, a mild 
steel plate, copper, brass, various galvanized steel sheets, titanium, etc. are mentioned. The 
metal base which performed surface treatment, such as chemical conversion and alumite 
processing, can also be used suitably. As an inorganic material, glass, mortar, a slate, concrete, 
a tile, etc. are mentioned. The product into which plastic parts, such as the polypropylene which 
performed surface preparation, polyethylene, an acrylic, a polycarbonate, polystyrene, 
polyethylene terephthalate. nylon, polyester, rubber, and an elastomer, and these were 
processed in the shape of a film as plastics is mentioned. As a composite material, the 
sandwiches material which stuck fiber strengthening thermosetting plastic (FRP). fiber 
strengthening thermoplastics (FRTP). a laminate and a metal, and the organic substance by 
pressure, the plastics which carried out the metal vacuum evaporationo film are mentioned. By 
containing polyorganosiloxane. the coating agent of this invention is excellent in a water 
resisting property and weatherability. and can be used suitable for the object for the building 
materials of an outdoor-type way, the topcoat for vehicles, etc. 
[0034] 

[Example] Although an example is shown below and this invention is explained to it still more 
concretely, this invention is not limited at all by the following example. Physical-properties 
measurement in an example was performed by the following approach. 

Infrared absorption spectrum: Jasco Corp. make It carried out by the liquid membrane method 
using "IR-700/' 

1 H-NMR: Use "FX-90made from JEOL Industry Q". and it is a solvent. It carried out by CDCI3. 
Number average molecular weight of poly silsesquioxane: Polystyrene conversion number 
average molecular weight was measured the following condition with gel permeation 
chromatography (GPC). 
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column: — the TOSOH CORP. make ~ three, column G4000X. G3000X. and G2000X, — this 
sequence — connecting — column temperature:40 degree-C. eluateitetrahydrofuran. and flow 
rate: — it carried out by coming out 1 ml/min. a pump — the Jasco Corp. make — "PU-980 
and a detector — the Jasco Corp. make — "SSO-RI" was used. 

[0035] Evaluation of a coating agent: After using and painting the applicator of 150 micrometers 
of Wet thickness on the glass plate and air-drying a coating agent for 10 minutes, hardening was 
performed for 30 minutes at 120 degrees C among hot blast, the paint film was formed, and the 
following physical properties were measured about this paint film. 

The contact angle of water: The contact angle of the waterdrop dropped on the paint film was 
measured using the contact angle meter ("CA-DT mold made from Consonance Interface 
Science")- 

Turbidity of a paint film: "NDH[ by Nippon Denshoku Industries Co.. Ltd. ]-300A" was used. 
The appearance of a paint film: Viewing estimated on the following criteria. 

0 Transparence x Milkiness [0036] The preparation tap funnel of example 1(1) SiH radical 

content poly silsesquioxane, a cooling pipe, sampling tubing, and a thermometer taught n-propyl 
trichlorosilane 177.5g (1.00 mols). dimethyl chlorosilicane 47.3g (0,5 mols). and toluene 46.1 g to 
500ml 4 Thu opening fiask by which the desiccation nitrogen purge was attached and carried out, 
and fully carried out the nitrogen purge of the inside of a system to it further. It kept at 5 
degrees C or less on the ice bath, stirring this taught mixed liquor with a magnetic stirrer, and 
tetrahydrofuran (THF) 63g and the mixed liquor of 31. 5g (1.75 mols) of water were dropped over 
about 4 hours from the tap funnel. After dropping termination, with the oil bath, it heated to 80 
degrees C and riped for 1 hour. In order to remove CI atom which adds triethylamine 20.2g and 
is combined with Si of the amount of traces after 1-hour heating churning by making reaction 
mixture into basicity. 4.5g of water was added, and it riped for 2 hours. After washing the 
obtained slurry in order of an acetic-acid water solution, a saturation 

sodium-hydrogencarbonate water solution, and pure water, it dried using sulfuric anhydride 
magnesium. By the rotary evaporator, the solvent was distilled off and R1=n-C3H7, R2=R3=CH3, 
n= 0.5, and m=0} (compound 1) were obtained in 103g transparent and colorless SiH radical 
content poly silsesquioxane {type (B). (II) — manufacture [ of polyoxyalkylene group content 
poly silsesquioxane ]: — polyoxyethylene (Nippon Oil & Fats Co.. Ltd. make "PKA-500r', 
molecular weight 200) 16.5g which has an allyl group, above-mentioned SiH radical content poly 
silsesquioxane (compound 1) 20.0g, and toluene 20.0g were taught to the end, and the nitrogen 
purge of the inside of a system was fully carried out to 100ml 3 Thu opening flask with which 
aquametry tubing and a thermometer were attached. The infrared-spectrum chart of the 
solution extracted in this phase is shown in drawing 1 . Stirring this solution with a magnetic 
stirrer, it heated with the oil bath and reflux dehydration was performed for 2 hours. After 
lowering vessel temperature to 80 degrees C, 1 9micro of 3% xylene solutions L of 1 and 
3-divinyl-1, 1. 3, and 3-tetramethyl disiloxane platinum complexes was added in the syringe as a 
catalyst, and heating stirring was carried out for 1 hour. Since the absorption (2128cm-1) 
originating in the SiH stretching vibration looked at by the spectrum ( drawing 1 ) of (a 
compound 1) had disappeared completely, the infrared absorption spectrum ( drawing 2 ) of the 
obtained reaction generation liquid checked that the addition reaction was completed. By 
carrying out the column chromatography which used silica gel as the fixed bed and used toluene 
as the moving bed about the obtained reaction generation liquid, the superfluous 
polyoxyethylene was removed and the 20g ****** liquid (compound 2) was obtained, this 
(compound 2) — number average molecular weight was 1 726. compounds 1 and 2 — each 1 
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H-NMR spectrum was shown in drawing 3 and drawing 4 . The comparison of these spectrums 
shows that the Si-H proton looked at by the compound 1 has disappeared completely with a 
compound 2. more than — a result — from — a compound — two — { — a formula — ( — A ) 

— setting — R — one — = — n-C — three — H — seven — R — two — = — R — three 

= — CH ~ three ~ X ~ = - (CH2) ~ three - Y ~ = - OCH ~ two ~ CH ~ two ~ p ~ ** 

— 3 5 — 2=H — n — = — zero . — five — m — = — zero — } — it is — number average 
molecular weight — the polyoxyalkylene group content poly silsesquioxane of 1 726 — having 
Judged . 

[0037] Manufacture of example 2 polyoxyalkylene-group content poly silsesquioxane: The 
polyoxyethylene which has an allyl group at the end was performed like example 1-(II) except 
having changed 37.3 (Nippon Oil & Fats Co., Ltd. make "PKA-5002", molecular weight 400)g and 
the amount of catalyst solutions into 38microU and 30g (compound 3) of ****** liquids was 
obtained, this (compound 3) — number average molecular weight was 2530. 
[0038] preparation example 1- of example 3(1) SiH radical content poly silsesquioxane — (I) — 
applying correspondingly — SiH radical content poly silsesquioxane — { — in the formula (B), 
R1=n-C3H7, R2=R3=CH3, n= 0.2. and m=0} (compound 4) were prepared. (11) — manufacture [ of 
polyoxyalkylene group content poly silsesquioxane ]: — except for having changed into 7.8 
(Nippon Oil & Fats Co., Ltd. make "PKA-5002", molecular weight 400)g the polyoxyethylene 
which has SiH radical content poly silsesquioxane and has an allyl group at the end above 
(compound 4). and having changed the amount of catalyst solutions into 30microL — example 
1- it carried out like (II). The 23g ****** liquid (compound 5) was obtained, this (compound 5) 

— number average molecular weight was 3420. 

[0039] A tap funnel, a cooling pipe, sampling tubing, and the protecting tube were attached in 
500ml 4 Thu opening flask fully dried under the preparation nitrogen air current of example 4(1) 
SiH radical content poly silsesquioxane, n-propyl trichlorosilane 177.5g (1.00 mols), dimethyl 
chlorosilicane 23.7g (0.25 mols), and toluene 46.1 g were taught to it, and the nitrogen purge of 
the inside of a system was fully carried out to it. It kept at 5 degrees C or less on the ice bath, 
stirring a solution with a magnetic stirrer, and ethanol 1 1.5g (0.25 mols) was dropped over about 
30 minutes from the tap funnel. Furthermore, the mixed liquor of THF54g and 27.0g (1.50 mols) 
of water was taught to the tap funnel, and this was dropped over about 4 hours. After dropping 
termination, with the oil bath, it heated to 80 degrees C and riped for 1 hour. In order to remove 
CI atom which adds triethylamine 20.2g and is combined with Si of the amount of traces after 
1-hour heating churning by making reaction mixture into basicity, ethanol 9.2g was added and it 
riped for 2 hours. After washing the obtained slurry in order of an acetic-acid water solution, a 
saturation sodium-hydrogencarbonate water solution, and pure water, it dried using sulfuric 
anhydride magnesium. In a rotary evaporator, a solvent is distilled off and it is R1=n-C3H7. 
R2=R3=CH3, R4=C2H5, n= 0.25, and m= 0.25 in a 92.9g transparent and colorless SiH radical 
content poly silsesquioxane {type (B). } (compound 6) was obtained. (II) — manufacture [ of 
polyoxyalkylene group content poly silsesquioxane ]: — except for having changed into 21.0 
(Nippon Oil & Fats Co., Ltd. make "PKA-5002", molecular weight 400)g the polyoxyethylene 
which has SiH radical content poly silsesquioxane to the above-mentioned compound 6, and has 
an allyl group at the end, and having changed the amount of catalyst solutions into 31 microL 
example 1- it carried out like (II). 30g (compound 7) of ****** liquids was obtained, this 
(compound 7) — number average molecular weight was 2430. 

[0040] I.Og of the polyoxyalkylene group content poly silsesquioxane (compound 2) obtained by 
manufacture example 1-(II) of example 5 coating agent, acrylic polyol — {(OH ** 51.1. NV50%) 
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~ the Dainippon Ink & Chemicals, Inc. make ~ "A-801 " ~1 20.0g Put 6.1 g (0H=1 mol / one mol 
of NCO / acrylic polyol of the poly isocyanate) of the poly isocyanate {(12.6% of NCO contents) 
-"bamboo NETO D[ by Takeda Chemical Industries, Ltd. ]-160N"} into 50ml screw tubing, and it 
is fully stirred. The coating agent was obtained. The physical properties of the paint film 
obtained by the predetermined approach using this coating agent are shown in Table 1. 
[0041] It carried out like the example 5 except having changed the polyoxyalkylene group 
content poly silsesquioxane used in an example 6 and the seven examples 5 into the compounds 
3 and 5 compounded in the examples 2 and 3, respectively. 

[0042] the polyoxyalkylene group content poly dimethylsiloxane shown by the following formula 
in the polyoxyalkylene group content poly silsesquioxane added in the example of comparison 1 
example 5 — { — the Chisso Corp. make — "XT-3000" (compound 8) — it carried out like the 
example 5 except having changed into}. 
[Formula 31] 

[0043] It carried out without adding the ** polyoxyalkylene group content poly silsesquioxane 
used in the example of comparison 2 example 5. 

[0044] example of comparison 3-5 polyoxyalkylene-group content poly silsesquioxane 
(compound 2) — the (compound 1) of Si-H radical content poly silsesquioxane, and (a 
compound 4) (it carried out like the example 5 except having changed into the compound 6.), 
The physical-properties value is shown in Table 1 . 
[0045] 
[Table 1] 
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*1) O : transparence, ximilkiness *2 Polyoxyalkylene group content poly silsesquioxane *3 of 
this invention Si-H radical content poly silsesquioxane *4 Polyoxyalkylene group content poly 
dimethylsiloxane [0046] When the polyoxyalkylene group content poly silsesquioxane of this 
invention was blended with the system which uses and hardens the poly isocyanate to acrylic 
polyol as mentioned above, the paint film excellent in transparency was obtained, and 
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water-repellent grant was attained by the paint film. (Examples 5-8) In the case of the 
compound which gave polyoxyalkylene chain to poly dimethylsiloxane to this, compatibility is 
inadequate, and the paint film milked it. (Example 1 of a comparison) Although the 
water-repellent function did not change when the same trial was carried out by SiH radical 
content poly silsesquioxane before giving polyoxyalkylene chain again, the paint film was milked 
severely. (Examples 3-5 of a comparison) 
[0047] 

[Effect of the Invention] The polyoxyalkylene group content poly silsesquioxane of this 
invention has good compatibility with various organic polymers, and it is possible for there to be 
no evils, such as nebula, even if an addition increases, and to blend with an organic polymer at a 
broad thing rate. Moreover, since the coating agent of this invention contains the 
polyoxyalkylene group content poly silsesquioxane of this invention, a very transparent paint 
film is obtained. Therefore, since paint can give water repellence, a water resisting property, 
weatherability, etc. to a coated object while being able to use it suitable for a topcoat 
application or an optical-system application etc. which cares about a paint appearance and a 
feeling of a result, the application range is wide. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In ******** 1. it is an infrared-absorption-spectrum chart before catalyst addition. 
[Drawing 2] In ******** 1 . it is an infrared-absorption-spectrum chart after catalyst addition. 
[Drawing 3] It is 1 H-NMR spectrum chart of ******** 1. 
[Drawing 4] It is 1 H-NMR spectrum chart of ******** 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
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[Drawing 2] 
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iB#©5£ai*liisBil5D-C**. } ■C«3tiSi8*«2 

[i«^5 ] 5|^iC S i H»=S:Wr47H 'J i'^l'-fe^^^^ 
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iPhfUWiW-i^^mifib 0 0-1 00 0 OOffiffltC* 

i^c sfS*3i 5 ccietgcD'-K y :t + '>t;1'+ u y 
+-y-> 

{-«t5S(a) 
C{b9] 

(R^SiOaQ)^ (a) 

icMLX. -m^ <b') teJcCf (cM 
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-> ^ □ T Ji'=^=jua. ^1^1^ 6 ~ 1 0 ©T -;i'$*a-c 
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'• :3.-:i---'i'XPKA-5 0 0 2" (X'WTli^US 
t?. Y*i-OCH, CH, --C*.5^i^^S4 0 0©5t: 
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mi^lf6n-5. ^JS4b-Ctt. Til's ^ 

■^A, T-y^^^. ^. MM. &mj( y¥ 

^ h«iS^j:i"©«ffiMll*ifiOfc^»tt-C«>J*ja«:«e 
:^9-'ji'tLXit. «B«!iffl5rS6(^/c;J<y7Pt U>. 

jj<yi^u>. Ti'yji'. jj<y*-sK*-h. 7i<y;^5=- 
u>. #yxg=-u>f^ix7 3»u- h. :?-'fn>. !t:yx 
;^-f-ik 3A*jJ;y:j:^X hv-^c<t'©:?'7X5=--^i'R!4 

TP). aJl«teJ:Uf^i«m!BJ^:EE«U/c-!^> F-f 
-5. 2ls:^?^©3-f--* >i^Jti!i<y*;b:y^'>u+if> 
i^ffli^©j»5tffl. *ffl© b 5- - h J& t*(c«T®tc^ffl 
CO 0 3 4 ] 

fc©-c««cv>. ii*sfi?<|{c*iw^ie)ita'j®*-5^r©:^-c 

'H-NMR : B*m^^X^ (») W" FX- 9 0 0" 
CDCl,-etTofc. 

-i'3>4'Dvhi/77^- (GPC) «:J:f3d<yx5^ 

: mv- (^) ^:^7^AG4 0 0 ox. G30 
0 0 X*i,J:C)fG 2 0 0 0X©3*SrC©llHfSf(Cg^L'. 
*^ASS : 4 0-C. ;^gt^: T^h^t FD7^>, % 
S : 1 m 1 /m i n . "Ctf -o/c. ^>y'{*B3|^^5'3^ 

(*^) PU-9 8 0" . ftlffiSttB^^Jife (») 
SJ" 83 0-R I" «:fiML/c. 

(0 03 5 1 :3-f--(lyif^m>nm: 3-7^^>i^JS: 
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//^:3^«±{cWe t)!g/51 5 0 mn©Ty;^-5'-* 

ffli^-c^jiL-. 1 o^mmM.Lfccoibmm.fpi 2 o-c-c 
: mm^n mvmmm^ m) m" ca- 

IHSoaS : B*afelDI N D H - 3 0 0 

A" 

O ^ S^b 

[00361 I@!i0<l 1 

( I ) S i H»$*'J<y5^.'H2^ + *=*'f">®iSM 

6n-cig«i^s^snyt5 0 om 1 Eg'>P7-7;^3 

{c. n-'i/af-'i'b V^nPi^^^l 77. 5g (1. 
OOmo 1 ) , t^-^^^l'^OUi^-7>47. 3g(0. 
5mo 1 ) *J«tC^^.'^:I^>4 6. 1 g^^^±3i^■C. H(C 

{C«%, jrFti^J:'3^H^k Ha7^> (THF) 6 
3g.*31. 5g(l. 75mol) ©ii^«?r#^4 

s-rttusiL 1 Bfra^RXLfti. h y i^^i'T 5 > 2 0. 2 

gfSOS i KM^-rSC 1 /1^^4l^*TSA:*K7k4. 

/c, Ci-3'y-:t''^*H<U-^--C^?rS*L 1 03 g 30 

(B) tCfct^-C. R> = n-C|H,. R' = R' = CH,, 
n = 0. 5. m=0} ab^l)*»fc. ( I I ) 
:i- =t '>T ^a^W^i^ U S^-iHz ^ + ^ =^^1^ 

it : sffittoaxo wwen/c i o o m i = 

5^U> (B*ttfli <*^) SS" PKA-50 0 1" . 
«2 0 0) 1 6. 5 g. ±ieS i Ha^W'JOJi^^Hz^ 
«k^l ) 2 0. Og. hJWi>20. 0 

g*{±ji*. mm^^+^ic^mn^vfc. com^-cu 40 

;l'/'C;^-C»n^L2l^rajffiJK»i***T-5fc. 3IS%8 0*C 
$-CTif /c^. Ji*i«<t , 3-s>t^-'i'- 1 . 1. 

>^ffi 1 9 u L >y tcr^jn u . 1 v^mMms.w 
2) (-fb^!^! ) ©p^-^i? V)v mi) tcmen/c 

S i Hf#^ffi«lK:S*-r?.®JR (2 1 2 8 cm-M 



!Hpia2 001-213963 
18 

*I^*U-C. 2 0g©«i«tt?K» «b^2) 

C© ({b^!^2 ) ©IS^1^^S«1 7 2 6-C$>o/c. 
{b^!BJl*Jj:t^2-?-n-en©*H-NMR>^-ii' h-iU* 
03. @4K:^Ufc. ctit^Oy^^i^ V)\^<Dimifih. 

it^m2 vuit-^ 1 (cm^^ns s i - H h 

:^Ktfi^l/TCi-&C:i3!>i^*^€.. Ji^±©^l^*^6v ib^ 
!^2» {iC (A) (Cfctir. R* = n-C3H,> R' = R 
' = CH,. X = - <CH,) Y=-OCH,CH,. 
p^3. 5. Z = H. n=0. 5. m=0)-r*^IS* 
i^^^F«» 1 7 2 6 ©j1< U :i-=^i^T.il'+ U>aSW'J< U 

[0 03 7] IISS^2 

Ji< U T ;l' + W > 'J ^ + + > ® 

(02|£tt)!i PKA-5 0 0 2" . :a^S4 0 

0) 3 7. 3g. mmmm.m^3 6 unc^w.bfci^:i9\- 
mmmi- ( i i ) ip^^ccu-ctT^iv ttianc?s 

ab^!^3) 3 0 g*f*A:. C© ab^«53) CMW- 
i^f^mit 2 5 3 0 -o /c. 

[0 03 8] ^M^3 

( I ) S i Ha^W5J<';'>>'H2^'^^=^"^>®i^^ 

5IS6«^ 1 - ( I ) tcJiD-r s i nm^m^ u '>->H2;^+ 

:i-+1>-> (B) (C*5lirR" = n-C,H7. R' = R 
' = CH,. n = 0. 2. m = 0} <{b^4)?:i9^b 

fc, (ID :i<';:f+'>TJi'+W'>«^*'l<'J2xjH2;^ 
>jS:ffte ({b-^ti4) ^(crvjua^w-r^jjoj 

:j-+->i9^U>* (B^mm (*^) IS" PKA-50 0 
2" . :»^S400) 7. SgtC. Iti«^ffifi*30u 

Ltc^Mo/cWii-i*. ii*fe««ii- (II) tmmicux 
n-otc^ 2 3 g©«i<snc?g<* ({b^5) dsff^n/c. 

C© ({b^!^5 ) ©SS[^:^^fi»3 4 2 0-C*-5fc. 

[0039] mmmAr 

( I ) S i H«^W'J<yi^-'H2^+=*"=*"^^®s9SSE 

-WW. n-^'atVl/h Ui7aa£x-5>1 7 7. 5g 
( 1 . 0 Omo 1) . i?y5^;Ui'Pn->^>2 3. 7 g 
(0. 2 5mo 1 ) *J<fciy^H^l'i>4 6. 1 g*tt)i 

Tii4ct0i5'>'-^1' 11. 5 s (0. 2 5 m o 1 ) 4 

mso^fp^xmrv tc nicmrm^ic t h f 5 4 g 

t*27. Og (1. SOmol) (DU^'i^^itii:^- 

I >2o. 2 e^^flnbistSffiSrJssttio-cisirasnaft 
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U9 2. 9 g©«SfeS?«©S i HS^W'J<yt'Jl'-fe^+ 

:t=t^-9-> {iC (B) {CtiC^T. R>=n-C3H,, R' = 
R' = CH,. R' = C.H,> n=0. 25, m=0. 2 
5-C&.5, ) ab^«36) *f#/c. (II) 5j<y5i-=^'2^ 

U>«^W5j< y 5xjU-fe:x4^:t+1f>©SSJg : S i 10 

Ha^w^j^yj^^nz^^+^+i^^^sr-ttB^t^iBjetc. ^ 

(W) m" PKA-5 00 2" . ^&40 0) 2 1. 

t?ji - (I I ) tmmicLxn-:>tc, at^ 

) 3 0 g*5ff 6n/c. C© ({b^!^7 ) ©^¥J^^ 
^a»2 4 3 0-C*-5/c. 
[0 04 0] *JStf«5 

mmmi- (II) -c^e>ti/c5i<y*^->T;i'*U'>s 20 

#W#y2^^l'-te^+*=^'"!^> «t^2) ©1. Og. * 

CH3 



HO-j-CH2CHjO-|^(CH2)3-Si 



CH3 
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*Ti'y;l"J<y^-^l' { (OHffiS 1. 1, NV50%) 
:^B*>< >+<b^xm (*fc) »" A - 8 0 1 " } ©2 

0. og. 4<y'fvi'r*-h { (NC0^si2. 6 

N ")©6. 1 g (sj<y -fVi^T^- b©NCO/Ti' 
yjl'!i<y:*--Jl'©OH= 1 mo I /I mo 1 ) «:5 0m 
1 ;^i'y ^-©CcAia-C+^CcSl^L', 

[0 04 1 ] Jiss^e. 7 

5 rffliijt--i< y :t+'>T^i'+ u>»^W5i< y '>>'i' 

■feX+:t=t^1^>5:-etl-enilJSC>92. 3r^RRL./dk^ 
!gj3. 5{cg36l/fc«j1-ttSei6W5<!:l5«K:UT:^U 

/Co 

[0042] J:be?09 1 . 

ntst^s -cmm y :j-=^'i^T>H'+ u>«^5}< y 
jnz;^ +71- TffiS5;T?^3n2.;i<y^+i^T;u 
=i^u>s$W!i<yi^>^^i''>ci+-y-> {g^-^v (*^) 

S3" XT - 3 0 0 0 " <^b^8 ) } iC^Wbtcimit 
Ut3 1 ] 

r 1 

-^i (CH2)3— |-0-CH2CH2|-OH 

CH3 

J 14 



[0 04 3] l:b^2 

[0 044] J:b«^«a|3-5 

12) *S i -Ha^«'iHy'>JHr;^+*+-y'>5« 



5K© ({b^igjl) . (^b^4).. «b^6tC^El/fc 

m. 1 k:^-^. 
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* 1 ) O : X : e^k * 

* 2 ) :^m^<o^ y :t+->T;m' ui^a^w^i* u s^jw 

* 3 ) Si- Ha^W'i< 'J ->;nzx=^^3^=^^■9•> 

[0 04 6] ti±©J:^{CTi"J;U7t<';:i--Ji'K:7j<'; 
{tL//c, (J±«?P«1) 4<y:i-+i'T^l'+U>II* 

■w^f-sM^s iH»$W5Ky'>^H2x+*+-y>-cisi 

[0 04 7] 
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<. i|ii)2;:t,»©sii^-cwii!i<y v-iiB^-r^^ciiOSBjtfe 
m 1 ] liHSHWi «:*$i»-t:)iMK«^ttit!r©^^«RX'^ 

[^ 2 ] 1 v:.i6\.>xmmtm.(om9\-\sm:^^ 

[03] »{k^igjl©*H-NMR;^'<i'h^l'5^ + -b 
[04] »jb^!B52©*H-NMR;^'<i'b^l'^ + -f- 
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